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Objectives

ÅValidate the constant conductance heat pipes (CCHPs) 

modeling methodology in Siemens Simcenter for SWOT 

thermal model

ÅDemonstrate a close correlation between the thermal model 

prediction and the ground thermal bed testing for a thermal 

pallet under steady state conditions
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Surface Water and Ocean Topograghy (SWOT) Mission Overview

Å JPL Partnered mission with 

CNES and CSA

Å Mission Science

ï Oceanography:  Characterize the 

ocean mesoscale and sub-mesoscale 

circulation at spatial resolutions of 15 

km and greater.

ï Hydrology:  To provide a global 

inventory of all terrestrial water 

bodies (lakes, reservoirs, wetlands 

and rivers)

Å ATA Engineering, Inc. has been 

providing JPL thermal analysis 

support of SWOT mission since 

2015
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SWOT Thermal Driving Requirements

ÅDriving requirements fall into 
following categories
ïAllowed Flight Temperature 

(AFT) limits: driven by extreme 
environment

ïTemperature stabilities (dT/dt): 
KaRIn instrument requires tight 
temperature stabilities

ïPower constraints: Survival 
power limitation during post-
launch, convergence phase 
and safe mode

ïNon-Science Modes: Wide 
range of S/C attitudes during 
convergence phase and orbit 
maneuvers are challenging 
both for cold and hot survival 
cases

Reflectarrays

Nadir Module

S/C Bus

Solar Panel

KaRIn 

Module

KaRIn electronics mounted 

to four thermal pallets, and 

dissipate nearly 1,100 watts 

of power
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RFU Pallet and Ground Test Setup

Radio Frequency Unit 

(RFU) thermal pallet with 

4 embedded CCHPs

RFU Interface 

Plate

RFU pallet in horizontal orientation under nominal power condition
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Test Objectives

ÅMeasure steady state temperatures of the RFU pallet, 

interface plate and electronic boxes

ÅCharacterize degrees of isothermality of the pallet and 

interface plate

ÅDerive thermal interface conductances between components 

and the pallet based on temperature measurements

Multiple tests were conducted 

under different orientation 

and power configurations. 

The test with horizontal 

orientation and nominal 

power configuration was 

correlated only.
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Test: Heater Circuit & Power Input

Heater Group

Nominal 

Operation 

Power (W) Heaters on Circuit

GEU 35.9 G1

Hyperbox 83.4 H1, H2, H3, H4

Duplexer (1) 82.9 D1, D2 ,D3

Duplexer (2) 5.7 D4, D5, D6, D7

GEUHyperbox

Duplexer
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RFU Thermal Pallet Model

GEU

Hyperbox

Duplexer

RFU thermal pallet with 4 

embedded CCHPs

Interface Plate

CCHP 

Flange

Bottom Side

Top Side

Total Number of Elem: 

3,162
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Model: Power Input

Heater Group

Nominal Operation 

Power (W) Heaters on Circuit

GEU 35.9 G1

Hyperbox 83.4 H1, H2, H3, H4

Duplexer 88.6

D1, D2 ,D3, D4, D5, D6, 

D7

GEUHyperbox Duplexer
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Heat load was applied uniformly on the top of each box, 

which was not consistent with the test. Electronic box 

temperatures were not of interest of correlation)
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